Progressive loss of a glial potassium channel (KCNJ10) in the spinal cord of the SOD1 (G93A) transgenic mouse model of amyotrophic lateral sclerosis.
Transgenic mice expressing the superoxide dismutase G93A mutation (SOD1(G93A)) were used to investigate the role of glial inwardly rectifying K(+) (Kir)4.1 channels, which buffer extracellular K(+) increases in response to neuronal excitation. A progressive decrease in Kir4.1 immunoreactivity was observed predominantly in the ventral horn of SOD1(G93A) mutants. Immunoblotting of spinal cord extracts mirrored these changes by showing a loss of Kir4.1 channels from presymptomatic stages onwards. Kir4.1 channels were found to be expressed in the spinal cord grey matter, targetting astrocytes and clustering around capillaries, supporting their role in clearance of extracellular K(+). To understand the functional implications of extracellular K(+) increases, we challenged the NSC34 motor neurone cell line with increasing extracellular K(+) concentrations. Exposure to high extracellular K(+) induced progressive motor neurone cell death. We suggest that loss of Kir4.1 impairs perineural K(+) homeostasis and may contribute to motor neurone degeneration in SOD1(G93A) mutants by K(+) excitotoxic mechanisms.